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INTEGRATED ENCLOSURE/TOUCH SCREEN ASSEMBLY 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 
5 The present invention relates to the field of portable electronic 

devices that contain display devices. More particularly, the present invention 
relates to devices that contain a touch screen assembly that is activated by 
finger touch or by stylus pressure. 

10 RELATED ART 

Digital display devices are found in numerous electronic products 
such as wrist watches, hand calculators, cell phones and Personal Digital 
Assistants (PDA). Flat panel touch screen displays are included in certain 
applications both to present information to the user as well as to accept 

15 input data by means of user touch screen commands. Such displays 

include a digitizer mechanism and a display mechanism. A typical digitizer 
mechanism consists of a digitizing element having a flexible film supported 
slightly above the surface of the digitizing element. A pressure applied to 
the outer surface of the flexible film that causes the film to deflect and 

20 contact the digitizing element at a point can be used as an input signal to 
activate the digitizer mechanism. 
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The flexible film and the digitizing element must be mounted in a 
support housing to provide and maintain the proper spacing between the 
two. At the same time, additional protection against moisture, dust and 
mechanical damage must be provided for the flexible film used in the 
5 digitizer mechanism. Thus, an additional outer protective film mounted 
above the digitizer flexible film is generally included in the touch screen 
display assembly. The problem here is the reduction in sensitivity to the 
external mechanical pressure required to activate the digitizer mechanism. 
In addition, the added film may increase overall opacity which makes it 
10 more difficult to view any display element housed within. 



Typically, a touch screen mechanism and a display mechanism are 
mounted within an enclosure in a recessed fashion. That is, the surface of 
the additional protective film which actually forms the outermost surface of 

15 the digitizer mechanism is on a level below the outer edges of the 

supporting enclosure which acts as a bezel. The resulting product then has 
a rim or step-down edge surrounding the touch screen which presents the 
typical bezel-like appearance. One problem with the bezel design is 
maintaining a moisture and dust free environment for the touch screen 

20 mechanism is made difficult. Such an assembly often does not provide a 
satisfactory moisture and dust proof enclosure. An additional problem 
involves the complexity and cost of assembly. Yet another problem involves 
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the overall thickness of the device. The bezel design adds unwanted 
thickness to the display components. 



PALM-3559 



CONFIDENTIAL 



4 

SUMMARY OF THE INVENTION 

Accordingly, the present invention provides a mechanism for 
enclosing a touch screen assembly within a single piece cover. The cover 
of the present invention eliminates the unwanted properties of the bezel 
5 design. 



The single piece cover is constructed from a soft polycarbonate type 
thermoplastic material that provides a waterproof and dust free environment 
for the enclosed touch screen assembly. Further, the cover is constructed 

1 0 with a flat surface that is free of any steps or indentations, and may be 
formed with rounded or otherwise shaped edges. The touch screen 
assembly consists of a digitizer mechanism and a display mechanism, and 
the top film of the digitizer mechanism is coupled (e.g., fused, affixed, 
adhered, etc.) directly to the cover to provide mechanical transfer to the 

1 5 digitizer portions. The soft thermoplastic material of the cover is thin and 
flexible enough to provide a mechanical transfer system that allows 
activation of the digitizer mechanism by means of pressure applied to the 
external surface of the cover. More specifically, external pressure applied 
either by finger touch or by a stylus is sufficient to activate the digitizer 

20 mechanism. 



An integrated enclosure/touch screen assembly with a soft 
thermoplastic outer surface coupled directly to a digitizer mechanism is 
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described. A touch screen assembly consisting of a display mechanism 
and a resistive digitizer mechanism are enclosed within a single piece 
cover. The digitizer mechanism consists of a top film and a digitizing 
element, and the single piece cover is coupled directly to the top film of the 

5 digitizer mechanism. The single piece cover has a flat outer surface that is 
free of any steps or indentations which provides an enclosure that is both 
dust free and waterproof. The soft thermoplastic material used for the 
single piece cover will allow activation of the digitizer mechanism by means 
of mechanical pressure applied to the outer surface of the single piece 

10 cover. 



In one embodiment, the single piece cover is constructed by 
coupling a soft thermoplastic outer film directly to the top film of the digitizer 
mechanism by an in mold decoration process. This process forms the flat 

1 5 outer surface for the single piece cover and also may be used to provide 
various shapes for the outer edges of the cover. In a second embodiment, 
a touch screen assembly consisting of a display mechanism and a digitizer 
mechanism are enclosed within a mechanical support mechanism. A soft 
thermoplastic film is then coupled directly to the top film of the digitizer 

20 mechanism and the support mechanism to form a flat outer surface for the 
entire enclosure that is free of any steps or indentations. 
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More specifically, an embodiment of the present invention includes a 
single piece cover enclosure constructed using in mold decoration. The 
cover is composed of a soft and flexible thermoplastic material. A touch 
screen assembly consisting of a digitizer mechanism and a display 
5 mechanism is enclosed within the cover to provide a moisture and dust free 
environment. The digitizer mechanism consists of a resistive digitizer and a 
top film which is coupled directly to the single piece cover by in mold 
decoration process. The cover is thin and flexible which establishes a 
mechanical transfer system that allows activation of the digitizer 
10 mechanism by an external pressure applied to the top cover. 



An external pressure applied either by finger touch or by a stylus is 
sufficient to activate the digitizer mechanism. Further, the in mold process 
allows for the formation of a cover having a completely flat outer surface free 

15 of steps or indentations. In mold decoration can also be used to produce 
single piece covers having edges of many different shapes. The surface of 
the single piece cover coupled to the top film of the digitizer mechanism can 
be made quite thin using in mold decoration and the pressure sensitivity of 
the resulting mechanical transfer system is thereby increased. Further, the 

20 thin single piece cover will not appreciably increase the opacity above the 
digitizing mechanism. 



PALM-3559 



CONFIDENTIAL 



7 

A second embodiment of the present invention provides for enclosing 
a digitizer mechanism and a display mechanism within a supporting 
structure and coupling a single piece cover to the support mechanism. The 
single piece cover is coupled to the support mechanism to form a flat 
5 surface free of any steps or indentations. In this fashion, a moisture and 
dust free environment is formed for the digitizer and display mechanisms. 
The digitizer mechanism consists of a top film and a resistive digitizing 
element and the single piece cover is coupled directly to the top film of the 
digitizer. The single piece cover consists of a soft thermoplastic material 

1 0 that is thin and flexible. Coupling the single piece cover to the top film of the 
digitizer mechanism establishes a mechanical transfer system that allows 
activation of the digitizer mechanism by an external pressure applied to the 
top cover. An external pressure applied either by finger touch or by a stylus 
is sufficient to activate the digitizer mechanism. This embodiment of the 

15 present invention provides a reduction in cost and complexity of 
construction. 

Further, the surface of the single piece cover coupled to the top film of 
the digitizer mechanism can be made quite thin and the pressure sensitivity 
20 of the resulting mechanical transfer system is thereby increased. Finally, 
the thin single piece cover will not appreciably increase the opacity above 
the digitizing mechanism. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cross-sectional view of an enclosure/touch screen 
assembly utilized in prior art. 

5 Figure 2 illustrates an integrated enclosure/touch screen assembly 

constructed using in mold decoration to form a single cover piece according 
to an embodiment of the present invention. 

Figure 3 is a cross-sectional view of an integrated enclosure/touch 
1 0 screen assembly constructed using in mold decoration to form a single 
cover piece according to an embodiment of the present invention. 

Figure 4a illustrates the mechanical operation of an integrated 
enclosure/touch screen assembly constructed using in mold decoration to 
1 5 form a single cover piece by means of finger pressure according to an 
embodiment of the present invention. 

Figure 4b illustrates the mechanical operation of an integrated 
enclosure/touch screen assembly constructed using in mold decoration to 
20 form a single cover piece by means of stylus pressure according to an 
embodiment of the present invention. 
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Figure 5 illustrates an integrated enclosure/touch screen assembly 
constructed by coupling a single piece cover directly to a supporting 
structure according to an embodiment of the present invention. 



5 Figure 6 is a cross-sectional view of an integrated enclosure/touch 

screen assembly constructed by coupling together a single piece cover 
directly to a supporting structure that illustrates mechanical activation by 
either finger pressure or stylus pressure according to an embodiment of the 
present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

In the following detailed description of the present invention, an 
integrated enclosure/touch screen assembly, numerous specific details are 
set forth in order to provide a thorough understanding of the present 
5 invention. However, it will be obvious to one skilled in the art that the 
present invention may be practiced without these specific details. In other 
instances well known methods, procedures, components, and circuits have 
not been described in detail as not to unnecessarily obscure aspects of the 
present invention. 

10 

Figure 1 is a cross-sectional view of an enclosure/touch screen 
assembly 100 utilized in prior art. The entire assembly is held in place by 
the supporting structure 105. The outermost protective film 110 provides 
mechanical protection for the digitizer film 120. In addition, the outermost 
15 protective film is coupled to the support mechanism in order to provide a 
moisture and dust seal. The digitizing element 130 is located below and 
close to the digitizer film. An externally applied pressure that deflects the 
protective film will also deflect the digitizer film. 

20 Any applied pressure great enough to cause the digitizer film to 

contact the digitizing element will then activate the digitizer mechanism. 
The display element 140 is located below the digitizer mechanism. User 
information is displayed on the upper surface of the display element. 
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Together, the protective film, the digitizer film and the digitizing element 
must have an opacity small enough to allow viewing of the information 
displayed on the display element. The entire touch screen assembly is 
located within the support structure such that the surface of the outermost 
5 protective film is below the upper edge of the support structure. There is 
therefore a step-down corner 150 from the upper edge of the support 
structure to the surface of the outermost protective film and the resulting 
assembly exhibits a bezel like appearance. These step-down corners are 
dust and moisture collectors, are difficult to clean and frequently do not seal 
1 0 properly. 



Figure 2 is an embodiment 200 showing an integrated 
enclosure/touch screen assembly with a single cover piece 210 constructed 
using in mold decoration in accordance with one embodiment of the 

15 present invention. The cover piece consists of a soft thermoplastic 

polycarbonate material and the upper surface 240 can be made quite thin in 
order to reduce opacity. The upper surface of the cover piece is flat and has 
no steps or indentations. The touch screen assembly 220 (having a 
resistive digitizer) fits entirely within the cover piece and the top surface of 

20 the touch screen assembly is then coupled to the inner portion of the upper 
surface of the cover piece. The cover piece then provides a secure moisture 
and dust free environment for the enclosed touch screen assembly. Since 
the cover piece is constructed using an in mold decoration process, the 
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the cover piece can be used to provide a utilitarian enclosure as well as an 
enclosure that has added visual appeal. 

5 Figure 3 is a cross-sectional view of an embodiment 300 showing an 

integrated enclosure/touch screen assembly in a fabricated position in 
accordance with an embodiment of the present invention wherein a single 
cover piece 310 is used as the enclosure. The cover piece 310 is fused to 
the film layer 320 providing mechanical transfer between the two layers (310 
10 and 320). In other words, the two layers (310 and 320) act as one physical 
layer. The two layers (310 and 320) can be affixed, adheased, fused, 
adhered, etc., together such that mechanical transfer occurs between the 
two layers. The cover piece 310 can be made, in one implementation, of 
mylar polycarbonate material. 

15 

The touch screen assembly is composed of an upper protective film 
320 which is coupled directly to the inner surface of the cover piece. The 
digitizing element 330 is held in place slightly below the upper protective 
film. The digitizing element 330 is resistive having a small gap between 
20 film 320 as is well known. The display element 340 is then located just 
below the digitizing element. These three structures, the upper protective 
film, the digitizing element and the display element, together form the touch 
screen assembly. 
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The supporting structure 305 then holds the touch screen assembly 
in place and is the framework to which the single cover piece is attached. In 
this embodiment, the outer edges 350 of the cover piece have been 
5 produced with a rounded shape by means of the in mold decoration 
process. The inner surface of the cover piece is then coupled to the outer 
surface of the support structure 305 to provide a secure moisture and dust 
free environment for the touch screen assembly. 



10 Figure 4a illustrates the mechanical operation of an integrated 

enclosure/touch screen assembly 400 by means of finger (or stylus) 
pressure according to an embodiment of the present invention. The single 
cover piece enclosure 410 is coupled (e.g., fused, affixed, adhered, etc.) 
directly to the upper protective film 430 of the enclosed touch screen 

15 assembly. The cover piece enclosure coupled to the upper protective film 
remains flexible enough to bend slightly. The application of a force on the 
external surface of the single cover piece enclosure may then be used to 
deflect the upper protective film in a downward direction. The finger 420 
shown in this illustration is exerting a downward pressure on the surface of 

20 the cover piece enclosure with sufficient force to cause activation of the 
below mounted digitizer mechanism. 
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Figure 4b illustrates the mechanical operation of an integrated 
enclosure/touch screen assembly 400 by means of finger (or stylus) 
pressure according to an embodiment of the present invention. The single 
cover piece enclosure 440 is coupled directly to the upper protective film 
5 460 of the enclosed touch screen assembly. The cover piece enclosure 
coupled to the upper protective film remains flexible enough to bend slightly. 
The application of a force on the external surface of the single cover piece 
enclosure may then be used to deflect the upper protective film in a 
downward direction. The stylus 450 shown in this illustration is exerting a 
1 0 downward pressure on the surface of the cover piece enclosure with 
sufficient force to cause activation of the below mounted digitizer 
mechanism. 



Figure 5 is an embodiment 500 showing an exploded view of an 
15 integrated enclosure/touch screen assembly constructed by coupling a 
single cover piece 530 directly to a supporting structure 510. The touch 
screen assembly 520 is enclosed within and held in place by the 
supporting structure. The cover piece consists of a soft thermoplastic 
polycarbonate material and the upper surface 540 can be made quite thin 
20 in order to reduce opacity. The resulting upper surface of the enclosure is 
flat and has no steps or indentations. The touch screen assembly fits 
entirely within the cover piece and the support structure, and the top surface 
of the touch screen assembly is then coupled to the inner portion of the 
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upper surface of the cover piece. The resulting enclosure then provides a 
secure moisture and dust free environment for the touch screen assembly. 



Figure 6 is a cross-sectional view of an embodiment 600 showing an 
5 integrated enclosure/touch screen assembly in a fabricated position 
wherein a single cover piece 610 is coupled directly to a supporting 
structure 605. The touch screen assembly is composed of an upper 
protective film 615 which is coupled directly to the inner surface of the cover 
piece. The digitizing element 620 is held in place slightly below the upper 
10 protective film. The display element 625 is then located just below the 
digitizing element. These three structures, the upper protective film, the 
digitizing element and the display element, together form the touch screen 
assembly. 



1 5 The supporting structure 605 then holds the touch screen assembly 

in place and is the framework to which the single cover piece is attached. 
The inner surface of the cover piece is then coupled to the outer surface of 
the support structure 630 to provide a secure moisture and dust free 
environment for the touch screen assembly. 

20 

The cover piece coupled to the upper protective film remains flexible 
enough to bend slightly. The application of a force on the external surface of 
the single cover piece may then be used to deflect the upper protective film 
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in a downward direction. The finger 640 shown in this illustration is exerting 
a downward pressure on the surface of the cover piece enclosure with 
sufficient force to cause activation of the below mounted digitizer 
mechanism. In a similar manner, the stylus 650 shown in this illustration is 
5 exerting a downward pressure on the surface of the cover piece enclosure 
with sufficient force to cause activation of the below mounted digitizer 
mechanism. 



It is to be appreciated that there are a number of different digitizer 
10 mechanisms suitable for use in the embodiments of this invention, 

including but not limited to resistive, electro-magnetic and capacitive type 
digitizers. 



The preferred embodiment of the present invention, an integrated 
1 5 enclosure/touch screen assembly, is thus described. While the present 
invention has been described in particular embodiments, it should be 
appreciated that the present invention should not be construed as limited by 
such embodiments, but rather construed according to the below claims. 
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